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Illumination system 

The present invention relates to an illumination system, 
which has a control unit and at least one de-central lamp 
5 operating device for operating a lamp, wherein the lamp 
operating device can be operated in different operational 
modes . 

In larger buildings there are often put to use 
10 illumination systems which consist of a plurality of 
luminaires connected with one another via a bus line 
system. In each case a lamp operating device is 
associated with the luminaire, which device is 
responsible for the operation of the associated lamp. 
15 Thereby, more complex systems offer the possibility of 
controlling the individual lamp operating devices 
individually from a central station, in order for example 
to switch on and switch off the associated luminaires. 

20 Alongside pure switch-on and switch-off functions, today 
modern lamp operating devices often offer also the 
possibility of setting the lamps in terms of their 
brightness; that is, to dim them. If such devices are to 
be incorporated into a large illumination system there 

25 are often put to use electronic ballasts which work in 
accordance with the so-called DAL I (Digital Addressable 
Lighting Interface) standard. This standard was developed 
in order to be able to address individual luminaires in a 
comfortable manner by means of digital commands, in order 

30 to alter the luminaires in their brightness. 

The above-described lamp operating devices corresponding 
to the DAL I standard on the one hand work very 
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satisfactorily and make possible great comfort in 
luminaire control, but on the other hand they require a 
relatively great investment outlay. In particular for the 
case that a user would be satisfied with purely 
5 switchable luminaires, i.e. luminaires which he can 
merely switch on and switch off, but not vary in their 
brightness, the costs for the provision of DAL I lamp 
operating devices would be too high. 

10 The present invention now proceeds from the consideration 
that the needs and requirements of an illumination system 
can also alter in the course of time. For example, 
different areas or rooms in larger buildings can often be 
used by different tenants, whose wishes of the 

15 corresponding illumination system change in the course of 
time, which may in particular be the case in the event of 
a change of tenant. Thus, the case can occur that a user 
is initially satisfied with merely switchable luminaires, 
for which no dimming function is present, whilst in 

20 contrast the new tenant would be prepared to accept also 
higher costs in order to be able to have the possibility 
of fine adjustment in brightness control. A change from 
one device type to another would, however, self-evidently 
be connected with an extremely high outlay in terms of 

25 costs and work. 

The present invention now has the object of indicating a 
possibility of adapting the usable range of functions of 
a lamp operating device to the individual needs of a user 
30 in a manner which is as simple as possible. 

This object is achieved by means of an illumination 
system which has the features of claim 1. Advantageous 
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further developments of the invention are the subject of 
the dependent claims. 

The solution in accordance with the invention is based on 
5 the idea of employing in principle dimmable lamp 
operating devices or in general devices having an 
extended range of functions, which however can be so set 
depending upon the needs of the user such that for the 
user they are either only switchable (on/off) or - so far 

10 as the need arises - have an extended scope of function. 
The required cost outlay with the employment of dimmable 
lamp operating devices is higher at the outset, but one 
assumes that at least a proportion of the users will wish 
to use also the extended possibilities of the lamp 

15 operating devices in the course of time, so that this 
cost outlay will be amortized, in particular taking into 
consideration that now large scale modification work with 
the use of new lamp operating devices can be avoided. 

20 In accordance with a first aspect of the present 
invention there is thus proposed an illumination system 
which has a control unit and at least one lamp operating 
device for operating one or more lamps, wherein the lamp 
operating device is operable in different operational 

25 modes. In accordance with the invention, the control unit 
and the lamp operating device are so constituted that the 
selection and setting of an operational mode for the lamp 
operating device can be carried out from or through the 
central control unit. In particular it can be provided 

30 that the selection and setting of an operational mode is 
effected by means of the transmission of a corresponding 
control command - for example by a bus line system, which 
connects the control unit and the lamp operating device. 



4 



The alteration of the usable scope of function of the 
lamp operating device is thus effected in accordance with 
the present invention in that the corresponding function 
5 for the desired operational mode at the lamp operating 
device is released for use by means of the central 
control unit. As soon as this is the case, the user of 
the lamp operating device can use this fully within the 
released scope of function, so that there can be made 

10 available to the user - so far as desired - the full 
functional scope. If, on the other hand, a user wishes 
solely to switch the luminaires on and off, all further 
functions and operational modes of the lamp operating 
device can be blocked, so that the illumination system 

15 behaves in accordance with the wishes of the user. 
Through this there is thus created the possibility that 
for example the landlord of a larger building can 
determine individually in which way the various tenants 
can use their luminaires. Since in the case of use of an 

20 extended functional scope higher costs can be billed, the 
increased initial investment can be compensated in the 
course of time, since the releasing of the supplementary 
operational functions can be carried out very simply and 
in comparison with a reprogramming of the control devices 

25 or even an exchange with more sophisticated lamp 
operating devices, no costs are incurred. 

It is to be noted that due to the fact that the settings 
effected in the lamp operating devices are noted, the 
30 solution in accordance with the invention offers the 
possibility of setting individual luminaires, in terms of 
their usable scope of function, individually, so that the 
possibility in fact is provided within the scope of the 
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illumination system of making different luminaires usable 
in different ways. 

The lamp operating devices, which in accordance with the 
5 invention are to be alterable in their usable functional 
scope, should preferably be capable of receiving control 
commands corresponding to the DALI standard. In order to 
make the present invention usable also for such devices, 
a software change in the lamp operating device is 

10 provided to the effect to that these are now able to 
receive an additional command in which the different 
modes of operation can be released or blocked by means of 
the control device. This software extension consists, 
however, also in that in dependence upon whether certain 

15 functions are released or not, the DALI commands are 
interpreted in a particular manner. For example, if the 
luminaire is to be merely switchable, a DALI dimming 
command would in principle be interpreted as switch-on, 
and solely the switch-off command in accordance with the 

20 DALI standard interpreted as a switch-off command. 

Advantageously it is provided that the lamp operating 
device operates the associated lamp in principle within 
the scope of a base function, in which the lamp can be at 

25 least switched on and switched off. The possibility for 
alteration of the scope of function of the lamp operating 
device or for setting the operational mode can also be 
exploited for the purpose of ensuring a brightness of the 
luminaire which remains the same over a very long period 

30 of time. 

In this context it is namely to be taken into account 
that luminaires in principle suffer a fall off in their 
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light intensity in the course of time, which on the one 
hand is due to aging and wear of the lamp, in particular 
however also due to the various luminaire components, for 
example the reflectors or covers, becoming dirty. 

5 

Since through these wear and dirt phenomena the usability 
of the luminaires can be significantly affected, in the 
mean time there are Europe-wide standards which prescribe 
that the reduction of the lighting power must be 

10 corrected. The standard says that a lighting planer must 
fundamentally take into account that the luminaires 
suffer in their lighting power in the course of time and 
that correspondingly from time to time an adaptation or 
correction, or cleaning, must be effected. This is as a 

15 rule to be carried out by service personal. 

The remotely controlled alteration of the functional 
scope of the lamp operating devices in accordance with 
the present invention now makes it possible to effect 

20 this subsequent correction or adaptation from a central 
station. It can for example be provided that, at the 
beginning of a period of use, the lamp operating device 
is so set that in switched-on condition the lamp operates 
only at a lighting power of about 80 to 90% of the 

25 available maximum value. Depending upon the kind of the 
luminaire type and taking into account values determined 
from experience, then for example periodically, in weekly 
or monthly intervals, the output power of the lamp 
operating device is raised to compensate for the light 

30 reduction, so that in the end, upon switching on of the 
luminaire, fundamentally the same lighting power is 
achieved also over a longer period of time. 
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The raising of the output power can now be effected 
through the central control unit, which through the 
transmission of appropriate commands so configures the 
base function that an appropriate output power is 
5 associated with the switch-on command. Beyond this, this 
solution brings also a further advantage in terms of 
energy, since in the end a saving of energy is attained. 

Namely, to date, it was solely known to configure the 

10 luminaires with an increased initial value, for example a 
lighting value increased by the fact of 1.2, so that this 
in the course of time, with falling lighting power, would 
always still achieve at least the indicated desired 
lighting power. Through the present invention there 

15 arises the possibility fundamentally to emit light with 
the desired lighting power, but beyond this to use a 
higher factor as initial value, which is compensated 
through the lesser level of exercise of control. This 
brings with it the advantage that the period of time over 

20 which the luminaire has fallen to the desired value in 
terms of its lighting power, and therewith the time point 
at which at the latest a cleaning must be carried out and 
if applicable a lamp must be exchanged, can be extended. 
This means that the service cycles can be lengthened in 

25 accordance with the present invention, which brings with 
it a significant cost saving, since such servicing must 
always be carried out through the employment of a human 
work force, which is relatively expensive. 

30 A second aspect of the present invention thus relates to 
a lamp operating device for the operation of an 
associated lamp, wherein the brightness level of the lamp 
in the switched-on condition or the maximum brightness 



level which can be set by means of the lamp operating 
device, can be changed through external control commands. 



Below, the invention is to be described in more detail 
5 with reference to the accompanying drawings. There is 
shown : 

Fig. 1 schematically an illumination system configured in 
accordance with the invention and 

10 

Figs. 2a 

to 2c curves for clarifying the improved maintenance 
possibilities with the illumination system in accordance 
with the invention. 

15 

Fig. 1 shows an illumination system, provided in general 
with the reference sign 1, which may be installed for 
example in a larger office building or the like. The 
illumination system 1 is divided into a plurality of 

20 subsystems A and B, which each represent an illumination 
system in accordance with the DAL I standard. Each system 
A and B correspondingly has a local control unit 11 or 
21, which are connected via corresponding lines 10 or 20 
with luminaire control devices 12-1 to 12-4 or 22-1 to 

25 22-4. Appropriate lamps LA are associated with the lamp 
operating devices, which lamps are operated by these 
devices . 

The two subsystems A and B are further connected via 
30 additional bus lines 3 with a central control unit 2, 
which handles the central administration of the overall 
illumination system 1. The bus lines 3 for connecting the 
subsystems A and B with the central control unit 2 are 
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not necessarily lines which are a component of a DALI 
system. As a rule, these will rather be other lines of a 
general building control system or the like. 

5 The lamp operating devices 12 or 22 which are put to use 
are, in accordance with the invention, devices which have 
various functions for the control of the lamp LA 
associated therewith or can be operated in different 
operational modes. In the illustrated exemplary 

10 embodiment, which involves a device in accordance with 
the DALI standard, the associated lamps LA can be 
switched on and switched off and operated at various 
brightness values; that is, can be dimmed. The 
corresponding control signals are for this purpose 

15 transmitted via the associated bus lines 10 or 20 of the 
respective subsystem, which can be entered by the user 
for example with the aid of a button or the like. 
Corresponding commands are transmitted also for example 
from the associated local DALI control unit 11 or 21. 

20 

In an initial state it is now provided that all 
luminaires of the illumination system 1 work only within 
the scope of a base function, with which there is solely 
the possibility of switching on and switching off the 
25 lamps LA. A transmitted dimming value command is in this 
case fundamentally translated into a pure switch-on 
signal, in which the luminaire is operated with the power 
predetermined for the switched-on condition. 

30 If now, for example, the user of subsystem A wishes to 
have the possibility also of dimming the lamps LA, he can 
in accordance with the invention obtain a license from 
the owner of the illumination system 1 - that is, e.g. 
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from the landlord of the building - for this. In order 
now to give the user of the subsystem A the possibility 
of dimming the luminaires LA in accordance with its 
wishes, the corresponding operational mode is now 
5 released by means of the central control device 2. This 
is effected in that the associated lamp operating devices 
12-1 to 12-4 have corresponding commands passed thereto 
via the data lines 2, 10, which commands are used 
internally by the lamp operating devices to release the 

10 corresponding function. The lamp operating devices 12-1 
to 12-4 may for this purpose have corresponding memory 
units, in which it is internally noted which functions 
and operational modes should be useable in what manner. 
Corresponding to this information, the lamp operating 

15 device 12-1 to 12-4 then reacts to externally transmitted 
commands via the bus line 10 of the DAL I system. In the 
present case this means that the lamp operating devices 
12-1 to 12-4 now convert DAL I dimming commands into the 
corresponding control of the lamps LA and do not merely 

20 switch these on. 

The release of the desired operational modes in the lamp 
operating devices 12-1 to 12-4 is effected by means of a 
corresponding software code or key, which is converted in 

25 suitable manner by the lamp operating devices 12-1 to 12- 
4. This software code may, inter alia, also be made 
specifically dependent upon the device type and the 
device number, so that a misuse, that is for example an 
unauthorized use of the dimming function of the lamp 

30 operating devices 12-1 to 12-4 is , prevented to the 
greatest degree. In order further to avoid misuse, the 
licenses are also administered by means of the central 
control unit 2, in which it is noted which luminaires can 
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be operated within the scope of an extended functional 
range. Also the local DAL I control units can monitor 
whether the various devices are used within the scope of 
the licenses obtained. 

5 

After release of the selected functions, the user of the 
subsystem A can now use his lamp operating devices 12-1 
to 12-4 corresponding to the extended functional scope. 
For example there is now available to him the possibility 

10 of dimming the luminaires also in a desired manner. 
Significant here is that for this purpose no alteration 
of the installation, or programming by hand of the 
devices 12-1 to 12-4, need be carried out. Instead, the 
release of the operational modes can be effected in 

15 simple manner by means of the central control device 2, 
for which reason the outlay is extremely small. 

In the same manner there is then effected also the 
withdrawal of the dimming license, which for example is 

20 then necessary if the user of the corresponding subsystem 
no longer wishes a dimming function. By means of the 
central control device 2, this function can then in turn 
be again blocked, so that the lamp operating devices 12-1 
to 12-4 can be used only in the conventional manner, that 

25 is for switching-on and for switching-of f of the lamps 
LA. The licenses for use of the dimming function may for 
example be then passed on to other luminaires, for 
example two luminaires of the subsystem B. 

30 It is important that not all lamp operating devices of a 
subsystem need have the same useable range of functions. 
Of course, in accordance with the invention, there is a 
possibility of releasing the dimming function purposively 
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for individual luminaires. Beyond this it is to be noted 
that with the present invention the possibility would 
also be available of purposively making useable other 
functions or operational modes for the control of the 
5 luminaires. For example, in this manner also timer 
functions, by means of which an automatic time-dependent 
switching-on and switching-of f of the lamps is made 
possible, can be released. Also a setting of the lamp 
brightness in dependence upon sensor signals or the like 
10 could be made useable in this manner for a user, so that 
this user can extend or restrict the comfort of the 
luminaire control in accordance with his wishes. 

The remote controlled release or setting of certain 
15 functions and operational modes for the lamp operating 
devices 12-1 to 12-4 or 22-1 to 22-4 opens up beyond this 
also an improved possibility of luminaire maintenance 
which is now to be described with reference to Figures 2a 
to 2c. 

20 

As already explained above, with luminaires there arises 
fundamentally the problem that these suffer a reduction 
of their lighting power in the course of time. The 
reasons for this may be wear manifestations of the lamp 

25 and also dirtying of certain luminaire elements, for 
example of the reflectors or the like. Since the lighting 
power emitted by the luminaire should never fall below a 
desired lighting power, it is usual to so configure the 
luminaires in their production that at the beginning of 

30 their working life these emit an excess lighting power. 
For example it is to date known to so configure the 
luminaires that, in comparison to the desired lighting 
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power, they emit at the beginning a lighting power 
increased by the factor 1.2. 

As is schematically illustrated in Fig. 2a, a luminaire 
5 thus usually generates at the beginning of its working 
life a lighting power El, which is above the desired 
power Lo- In the course of time, however, this power 
increasingly falls off due to aging phenomena, until at a 
time point ti the desired lighting power L 0 is attained. 

10 If the luminaire were now further used, the emitted 
lighting power would fall below the desired value, which 
however is not permitted. At the latest at the time point 
ti a servicing of the luminaire is thus necessary, in 
which this is, for example, intensively cleaned and the 

15 lamp replaced, so that a new cycle begins, with which in 
turn initially an increased lighting power is emitted, 
which in the above-described manner again falls in the 
course of time. 

20 The output power, that is the lighting power, which the 
luminaire emits at the beginning of a service interval, 
could now be increased. As is illustrated in Figure 2b, 
an increase output power E 2 at the beginning of a service 
interval has the consequence that the time point at which 

25 the luminaire, due to aging phenomena, reaches the 
desired lighting power L 0 , can be deferred. In accordance 
with the illustration in Figure 2b, a renewed servicing 
is necessary first at the time point t 2 which lies 
significantly after the time point t x . 

30 

However, the simple increase of the output power brings 
with it the disadvantage that also over an extended 
period of time significantly more light is issued and 
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therewith more energy is consumed, than is actually 
desired. 

In accordance with a preferred exemplary embodiment of 
5 the present invention it is now provided that this excess 
lighting power is compensated in that the lamp, in 
switched-on condition at the beginning of a service 
interval, is controlled to a power reduced in comparison 
to the maximum power. As Figure 2c schematically 

10 illustrates, in accordance with the invention the lamp 
power for the switched-on condition is thus set with a 
reduced factor F of about 80%, through which the 
excessive lighting power is compensated. Preferably, this 
factor F is so set that in the end in the switched-on 

15 condition at the beginning of a service interval exactly 
the desired lighting power L 0 is attained. 

In the course of the usage time of the luminaire, the 
factor F, that is the output power of the lamp operating 

20 device, is successively raised, whereby the size of the 
respective increase depends upon the luminaire and lamp 
type. Such values obtained by experience are available, 
so that the factor can then always be altered so that it 
compensates for the reduction in the lighting power which 

25 is due to aging effects. Finally there is achieved 
through this that the luminaire emits the desired 
lighting power L 0 in switched-on condition, over its 
entire service interval. In practice, with the employment 
of DAL I lamp operating devices, this can be effected in 

30 that for the switched-on condition at the beginning of a 
service interval a dimming value of for example 80 % is 
predetermined, which in the course of time is stepwise 
increased. The drop in the lighting power of the 
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luminaire is then compensated by means of the setting of 
a higher dimming value. 

The particular advantage with the employment of the 
5 illumination system illustrated in Figure 1 consists in 
that the adaptation of the power factor F can now be 
effected by means of the central control device 2 of the 
illumination system. In this control device 2 there is 
stored information regarding the respective lamp and 
10 luminaire types, so that the control unit 2 can reprogram 
the corresponding lamp operating devices to a new switch- 
on level at regular intervals, for example weekly or 
monthly . 

15 This can for example be effected in that the control unit 
2 contacts at regular intervals the lamp operating 
devices 12-1 to 12-4 or 22-1 to 22-4, temporally releases 
the dimming function and with the aid of a specific 
command sets a new brightness or power value for the 

20 switched-on condition within the scope of the base 
function. Through this, in simple manner, the desired 
lighting power for the luminaire can be permanently 
attained, whereby the tasks falling to service personnel 
are minimal. 

25 

It is to be noted that the adaptation of the light 
emission factor in dependence upon the state of wear of 
luminaires could also be effected for the extended 
dimming function to the effect that the maximum dimming 
30 value is always adapted so that it is finally ensured 
that over the entire usage period of time the same 
dimming range is always available. 
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The present invention thus permits, in simple manner, 
various functions to be made useable for the user of an 
illumination system in accordance with his wishes. The 
possibility of remotely controlled release of certain 
5 functions and reprogramming of the devices opens up, 
beyond this, also the possibility of realizing longer 
service time periods, and finally to save service costs, 
at the same time with energy saving. 



